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DETAILED ACTION 
Response to Arguments 

1 . Applicant's arguments, see page 1 1 , filed 4/17/06, with respect to the rejection(s) 
of claim(s) 1-15 under 102(e) have been fully considered and are persuasive. 
Therefore, the rejection has been withdrawn. However, upon further consideration, a 
new ground(s) of rejection is made in view of newly found prior art. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

3. Claims 1-9, 11-12 and 14-15 are rejected under 35 U.S.C. 102(e) as being 

i 

anticipated by Katou et al (US 2004/0040778). Katou et al discloses a vehicle steering 
system comprising: 

• In regard to claim 1 , a steering control apparatus which comprises: 

o A steered wheel drive mechanism including a plurality of motors for driving 
a steered wheel, wherein the plurality of motors are arranged coaxially, 
have substantially the same performance, and are driven simultaneously 
(Pages 1-2, paragraph 18) 
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o A plurality of systems comprised by the plurality of motors and the plurality 
of control means (Pages 1-2, paragraph 18), wherein the control means of 
one of the systems comprises: 

■ Means for generating a first torque command representing torque 
for turning the steered wheel based on the steering position of a 
steering wheel and position information of the motor associated 
with the one of the systems (Page 3, paragraph 31) 

■ Means for distributing the first torque command in to the plurality of 
systems as one or more divided torque commands (Page 3, 
paragraph 32) 

■ Means for controlling the torque of one of the motors associated 
with said one of the systems in accordance with the distributed 
torque command distributed to the one of the systems (Page 3, 
paragraph 40) 

o Wherein the control means of at least a further one of the systems 
comprises means for controlling the torque of a further one of the motors 
associated with said further one of the systems in accordance with the 
distributed to the further one of the systems (Page 3, paragraph 40) 
• In regard to claim 2, each of the systems further includes an impairment 
detecting means for detecting impairment of the system wherein when one or 
more of the systems, including the one of the systems generating the first torque 
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command, is impaired (Pages 2-3, paragraphs 28-29), the control means of one 

of the systems that is functioning normally: 

o Generates a second torque command representing torque for driving the 
steered wheel based on a steering position of the steering wheel and 
position information of the associated one of the motors (Page 4, 
paragraph 51) 

o Generates one or more distributed torque commands from the second 
torque command in accordance with the number of the systems that are 
functioning normally, each of the distributed torque commands generated 
from the second torque command being distributed to an associated one 
of the systems that is functioning normally (Page 4, paragraph 52) 

o Controls the torque of the associated one of the motors in accordance with 
the distributed torque command distributed to one of the systems that is 
functioning normally (Page 4, paragraph 53) 

o Wherein the control means of at least a further one of the other systems 
that is functioning normally controls the torque of the associated one of the 
motors in accordance with the distributed torque command distributed to 
at least the further one of the systems functioning normally. (Page 4, 
paragraph 46) 

• In regard to claim 3, each of the systems further includes an impairment 
detecting means for detecting impairment of the system, wherein when one or 
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more of the systems, excluding the one of the systems generating the first torque 
command, is impaired, the control means of one of the systems: 

o Generates the one or more distributed torque commands from the first 
torque command in accordance with the number of systems that are 
functioning normally, each of the one or more distributed torque 
commands being provided to an associated one of the systems that is 
functioning normally (Page 3, paragraph 32) 
o Controls the torque of the associated one of the motors in accordance with 
the distributed torque command distributed to one of the systems (Page 
3, paragraph 32) 

o The control means of at least a further one of the systems that is 
functioning normally controls the torque of the associated one of the 
motors in accordance with the distributed torque command distributed to 
at least a further one of the systems functioning normally (Page 4, 
paragraph 46) 

• In regard to claims 4 and 5, the controlling torque of the associated one of the 
motors includes feedback controlling of excitation current of the associated one 
of the motors, each of the control means having different current loop gains for 
the feedback controlling when all of the systems are functioning normally as 
compared to when one or more of the systems is impaired. (Page 3, paragraph 
32) 
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• In regard to claim 6, a steering control apparatus for a vehicle having a steering 
wheel and a steered wheel, the apparatus comprising: 

o A plurality of motors for turning the steered wheel, the plurality of motors 
having substantially the same performance (Pages 1-2, paragraph 18) 

o A plurality of control units capable of mutual communication, each of the 
control units controlling an associated one of the motors, the control units 
and the motors forming a plurality of systems, wherein each control unit 
executes mutual communication and determines whether the 
corresponding system is normal or impaired (Pages 1-2, paragraph 18; 
Pages 2-3, paragraphs 28-29) 

o A steering sensor for detecting the operating angle of the steering wheel 
(50 in Figure 2; Page 2, paragraph 19) 

o When each of the systems is operating normally, one of the control units: 

■ Generates a torque command representing torque required to turn 
the steered wheel in accordance with the operating angle detected 
by the steering sensor (Page 3, paragraph 31) 

■ Distributes the torque command to the plurality of systems as a 
plurality of distributed torque commands (Page 3, paragraph 32) 

o Each of the control units controls the associated motor in accordance with 
the associated distributed torque command (Page 3, paragraph 40) 

• In regard to claim 7, when each of the systems is operating normally, one of the 
control units generates the distributed torque commands, then number of which 
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is equal to the number of systems, and the motors are driven with mutually equal 
torques in accordance with the distributed torque commands. (Page 3, paragraph 
32, paragraph 40) 

• In regard to claim 8, the plurality of motors includes at least a first motor and a 
second motor, the plurality of control units includes at least a first control unit for 
controlling the first motor and a second control unit for controlling the second 
motor, and the plurality of systems includes at least a first system containing the 
first motor and the first control unit and a second system containing the second 
motor and the second control unit (Pages 1-2, paragraph 18), the one control unit 
being the first control unit: 

o When one or more of the systems, including the first system, is impaired, 
and one or more systems, including the second system is operating 
normally (Page 4, paragraph 50): 

■ The first control unit stops generating and providing the torque 
command and the distributed torque commands in addition to 
stopping the first motor wherein the second control unit: 

• Generates the torque command representing torque 
required to turn the steered wheel in accordance with the 
operating angle detected by the steering sensor (Page 4, 
paragraph 52) 

• Divides the torque command into a number equal to the 
number of one or more normal systems to generate one or 
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more of the distributed torque commands (Page 4, 
paragraph 52) 

• Provides the one or more distributed torque commands to 
one or more normal systems (Page 4, paragraph 52) 
■ Each of the control units corresponding to one or more normally 
operating system drives the associated motor in accordance with 
the associated distributed torque command (Page 4, paragraph 53) 

• In regard to claim 9, when the second system alone is the one or more normally 
operating system, the torque command and the distributed torque command are 
the same (Page 5, paragraph 57) 

• In regard to claim 1 1 , the plurality of motors includes at least a first motor and a 
second motor, the plurality of control units includes at least a first control unit for 
controlling the first motor and a second control unit for controlling the second 
motor, and the plurality of systems includes at least a first system containing the 
first motor and the first control unit and a second system containing the second 
motor and the second control unit (Page 2, paragraph 18), which one control unit 
being the first control unit: 

o When one or more of the systems, including the first system, is operating 
normally, and one or more of the systems, including the second system, is 
impaired, the first control unit generates: 
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■ A torque command representing a torque required to turn the 
steered wheel in accordance with the operating angle detected by 
the steering sensor (Page 4, paragraph 52) 

■ Divides the torque command into a number equal to the number of 
said one or more normally operating systems to generate one or 
more of the distributed torque commands (Page 4, paragraph 52) 

■ Provides the one or more distributed torque commands to the one 
or more normally operating systems (Page 4, paragraph 52) 

o Each of the control units corresponding to one or more normally operating 
systems drives the associated motor in accordance with the associated 
distributed torque command (Page 4, paragraph 53) 

• In regard to claim 12, the first system alone is the one or more normally operating 
systems, the torque command and the distributed torque command are the same 
(Page 5, paragraph 57) 

• In regard to claim 14, a steering control method for a vehicle having a steering 
wheel, a steered wheel, and a plurality of motors having substantially the same 
performance for turning the steered wheel (Page 2, paragraph 18), the method 
comprising: 

o Detecting an operating angle of the steering wheel (50 in Figure 2; Page 
2, paragraph 19) 
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o Generating a torque command representing torque required for turning the 
steered wheel in accordance with the operating angle (Page 4, paragraph 
52) 

o Dividing the torque command to generate a plurality of distributed torque 
commands, each associated with one of the motors (Page 4, paragraph 
52) 

o Controlling the motors in accordance with the distributed torque 
commands (Page 4, paragraph 52) 
• In regard to claim 15, a steering control method for a vehicle having a steering 
wheel , a steered wheel, a plurality of motors mutually having substantially the 
same performance for turning the steered wheel, and a plurality of control units, 
each controlling an associated one of the motors, the motors and the control 
units forming a plurality of systems, wherein the systems includes a first system 
containing a first motor and a first control unit for controlling the first motor and a 
second system containing a second motor and a second control unit for 
controlling the second motor (Page 2, paragraph 18), the method comprising: 
o Checking whether or not the systems are operating normally (Page 4, 
paragraph 50): 

o Detecting an operating angle of the steering wheel (50 in Figure 2; Page 
2, paragraph 19) 

o Driving the motors in accordance with the operating angle, the driving 
including when the systems are operating normally: 
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■ Generating a torque command representing torque required with 
the first control unit to turn the steered wheel in accordance with the 
operating angle (Page 3, paragraph 31) 

■ Dividing the torque command with the first control unit to generate a 
plurality of distributed torque commands, each corresponding to an 
associated one.of the motors (Page 3, paragraph 32) 

■ Controlling the motors with the first control unit in accordance with 
the distributed torque commands (Page 3, paragraph 40) 

o When one or more of the systems including the first system are operating 
normally and one or more systems including the second system are 
impaired: 

■ Stopping the motor associated with each control unit corresponding 
to one or more impaired systems (Page 2, paragraph 28) 

■ Generating the torque command representing torque required to 
turn the steered wheel with the first control unit in accordance with 
the detected operating angle (Page 3, paragraph 32) 

■ Dividing the torque command into a number equal to the number of 
systems that are normal with the first control unit to generate one or 
more distributed torque commands (Page 3, paragraph 32) 

■ Providing the one or more distributed torque commands to an 
associated one of each of the one or more normal systems with the 
first control unit (Page 3, paragraph 32) 
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■ Driving the associated motor in accordance with the associated 
distributed torque command with each of the control units 
corresponding to at least one normally operating system (Page 3, 
paragraph 40) 

o When one or more of the systems, including the first system are impaired 
and one or more of the systems including the second system are 
operating normally: 

■ Stopping the motor associated with each control unit corresponding 
to the one or more impaired systems (Page 2, paragraph 28) 

■ Generating the torque command representing torque required to 
turn the steered wheel with the second control unit in accordance 
with the detected operating angle (Page 4, paragraph 52) 

■ Dividing the torque command into a number equal to the number of 
the systems that are normal with the second control unit to 
generate one or more distributed torque commands (Page 4, 
paragraph 52) 

■ Providing the one or more distributed torque commands to an 
associated one of each of the one or more normal systems with the 
second control unit (Page 4, paragraph 52) 

■ Driving the associated motor in accordance with the associated 
distributed torque command with each of the control units 
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corresponding to the at least one normally operating system. 
(Page 4, paragraph 52) 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claims 10 and 13 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Katou et al (US 2004/0040778) in view of Laurent et al (US 6,820,71 5). Katou et al 
is discussed above and Laurent et al was discussed in the previous office action. Katou 
et al fails to disclose the steering sensor is one of a plurality of steering sensors, each 
connected to an associated one of the control units, the steering sensor being 
connected to the first control unit. Laurent et al, however, discloses this. (Column 5, 
line 63 - Column 6, line 14) It would have been obvious to one having ordinary skill in 
the art at the time of the invention to include multiple steering sensors as discussed in 
Laurent et al because Lament et al discusses having multiple steering sensors can 
allow the system to decide if the steering sensors are working properly by comparing 
the output of the different steering sensors with each other. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Marie A. Weiskopf whose telephone number is (571) 
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272-6288. The examiner can normally be reached on Monday-Thursday between 7:00 
AM and 5:30 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Thomas Black can be reached on (571) 272-6956. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 




